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t 



1 

[ii*jsn vy-t® (110) fc±oT«K«nfc 

y-KSf (10 8) frP>&S*8 (10 6) 

a) itufe$ (10 6) ^IoT, 58®/- KRtffcTfc 
tZXrVf (2 1 0) t, 

b ) WfBS^fc J: 5 » Ml B$ flOfuf B D > * S©-* 10 
•y h<0#';^^Jc^-r5n-H^^-rsxx'yy (3 

1 0) t, 

c) M3i%ms-mxfM&&T9c/'-\:<Dm<Dmw* 

(3 2 0) fcft^at), 

£©»fiE/<X«\ F©U > 

2) «HE«H*iioT«SK*nst(»»M^@«»0'9-y-fe 
•y h ictt f 5 * >y yirtciffigf 5 /<5 / - * ©BMSn? 
»Stfc*l^fc**»ttfRf8;. 20 
[«*JH2] i!ulB/-Fg¥©&/-F&tfMtE , ;>'7 

d) »ffilSK/<;M&©»fc><Xfcl/t', LtHfiJ:9£> 
'>S^nxh%Wt-§jife/^X^SS?-rsXT->yy (3 
30) i:, 

e) gf&/<x£<Dgl&/<XfcLT* BUlBg*%igSS£-e 

^easistEStt^x^iHR-rsxfyy (340) t 

ffio 30 

[^*W3i f) jepfcfitoT, magHf*zMfrz 
rtzzmmzzT-v? (2 4 0) ^Mtwrsct* 

#® S|f 2 SaK©»»fl3fB;o 

*T?*5 c fc*4Wte*S»^3ia*©»»ffc^. 

[»#!R5] HufBIHtt, HffcLfcfl! (HI) T*&3 
e fc*^fc*5»:^3^©IM&fl^. 

GH*J*6] SJKKRtts S*^n-fe«y9- (1 1 1) 

ftfRrffio 40 

HMW7] g) «W3»RSnfc/^±EWBB«* 
mv&lz&ZXy-v? (2 5 0) i:, 
h) «9BH^«nfe«R/^K:iS^v^T8WSW«!ll*H 
mz^Tvf (2 60) fc*»c*rr*ti:«*«l: 
3e«©iMBifl*fc 

t 3 Gtt©JMW l l3r& 

GS#H9] i) MB»R/<x©/-Ffttfy:'*fc: 50 
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2 

»tfe5fr^J65Xf7/' (5 15) T'&oT, 
£©&£«, HulB^J?^X±©/-K(c^tt5©m^ 

it «tcso*^ri**6.ns d zmxm sib 

«©*»ft58;. 

DR&B 10] j ) WBfflR><*±©/- FfcfcttS 
^ffilflgfcg-^T, iiufBfSM/- Hfc*i»*JBWKtt 
HWR*H*f-rsXx»y^ (5 4 0) *HK3&fSCt* 

111 k) ButB^#?/<X±©fl!l©/- Ffcfc 

»t*Sm««11!**M«f'r 57f^ (5 4 5) 

^r-rsc fc*i*afrsai*JS9iB«©*ftfWfe. 
gs*3I 12] 1 ) -f-#fcss#f!iffl RTffi-ei&ntf , 

BtiESIR^7.fcBuffiS*«-igK^-&«X7 i y7 p (5 5 
0) fc, 

m) +»*iHS3^JfflRnii-eaftntf» bi©si&/<x8 

^4657.x-yy (5 15) fc^MMTTSt i:*t$fS 
t1-*«*«9lB«©IPWifWffi. 

im&mi 3] n) +»ft«is^5pjfflprffi'p*tifcr, 

HufBS^/^XtCHulBS^S^^^SXx'y^ (5 5 
0) t, 

o) +#&j£^#*MWe&ttntf, «WEe»/<x» 

ft^lS5®/U%ttJ65Xf7 7' (5 2 7) 
m*mi 4] ^[§]||©ffige£$tt:* ^SRdiStt 

m*tDfmm*m&*zt*mi£-i'*m$m 1 ib 

im&m 15] tulBn x F MScti, *iiaB£$££laltft 
4S«©SM&{f^So 

fi&le!tt©£$«H (4 0 6) ^iloTiS8S?-a:573ffi 
C©aR/^ttx /-F (4 0 8) fttfyy* (4 1 

o) fr&fto, c(o^mt>\ 

&«ill£i*i6£7.x-y:/ (5 15) td©^{±Huf3S 

tf, BGIfi^^X±(ctufBM*^iS!S5^^Xx'y7 p 
(5 5 0) i:, 

c) HU8Bg*%^^-*5fijfflprt6*+»*»as*^^ 

ntf, S"J©lS8S/^^a«65X7 L >y^ (5 15) 

d) MIBSS?/U±©H5fB5Hi/-Ffc^^SMRlT«ftl 



(3) 
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timzwrnzxTV? (540) t^Mtwrsct 

fiMMVW&Zffl (4 0 6) %jioTiS!S$-a-5^ffi 
T'feoT, 7-H (4 0 8) Rtfijy 

(4 10) C(0^mf)\ 

&«Ii£:&i63 X-r>y 7 (5 15) t, z<D&mtimd. 10 

b) HuiHS**igss$^5fijffl5r^*+^^aM*^n 

(5 50) 

Xf7^ (5 2 7) tZG? 5 CtZ&Wlt? 
m&m 2 0 ] ii5l2iIS?; <*tt, IS® y - Kfr C a 20 

HHBfcBW-rsxf^T* (540) t^e. 
c»*S2 1] mmit, $m&iw (04) r-s-s 

Hf#E2 2] U^^gp (110) (Ciotg^jn 
fc/-Kg¥ (10 8) 3&»6*<5IB (106) (Cft^T'l/ 

a) mm (10 6) SriloT. JHgy- KRtfl&Tfc 

y- K<DnB©/^±©<ESiii«*SB«'&ss#*sfi 

•fbTsr-Vf (2 1 0) 

b) tufBM^KcfcS. W5,®ft<DmBVl'tm<D-*7-t 
v h«0&y>^KJtr*n-K*j*S1-*X"r'y^ (3 
1 0) 

c ) tulB^ffly- KRtfffiEfcT jfcy- H<DKO»a/< 40 

(320) tccDm&'Wi., m&vyi?m<Dmmv7 

Wi£> 2) tda3W%iit)Tili»Sn*fi«@*8©"9-^ 
•fey blctt?%*v7mcmm?5'^*-Z£, RXf 

d) mwm^momtE^xtLx. u*^ffi«j;ot> 

^^nxh^-rsrtft/U^a^-r^Xr-y^ (3 
30) 

e) «B/<XS<0g»/<Xfcl,T» Bufeg££*lSS£-e 50 



fr£££^M8^X£>l}Rir3Xir>y7° (3 4 0) 
Xf7 7° (2 4 0) 

g) mm&znrc^x±icmm^M*m&-£&%XT 
mntm. 2 3 ] wies^ti, >y fii-r^ yy 

Cffi#^2 4] h) flnESB£ftfc*R/<Xfc:»3^ 
TMI2«3«^«rMff-r5Xx>yy (2 6 0) 

[#^<Dl¥*ffl&I&BJ3] 
[000 1] 

[000 2] 

y. 777^Xvyy ( Jt*9) tDHn?fl|« (x-*, 

ftttl/EVSy-Kfr&ftS,, S'Jyyiill 

14 (BP13> Hl7a|p)S:l>*a»73[R]T'1fS*Wn5) Tfc 

«koTl#«tJtJ6ns. y-KfiA>y77£Wf3i:$& 

[0 0 0 3] ffl& j£«HKtofeSiSlljSi©lffl©x-f *J9 

XRt>'7-*x * ^ -V V 7 97. h- 5 * — fSffttC 
*f LT*#&g{fc£fe;fce> Lfc Ifx* • *y • 

fvy F^> t?x;*jlll£fi<D J; b *KfS^-tTx^j£ 
tfX^rV ^2/148 (B I SDN) fcfc^T 

«*»4fi3Bti, ^RWISKt-F (ATM) tm£ 
tu xx • <<— • zyyr-is.E. mnzer)m<omic, 

TB I S D NRCf^lSlffie^- K (Broadband ISDN an 
d Asynchronous Transfer Mode)j (IEEEComm. Mag. 1 
9 8 9^9)m 1 7-2 4-^-5/*) *#89-r*fc«t 

[0 0 0 4] 1«H«<2 0<Di»jSH «8S6*SjSRtfi6TJfe 

iBjSia-eswiSi/^ (y- HRt; u y^ft^a^n^^ 

T(i, miL^tirc^Xit, rtg&fflR (VC Virtual c 

ircuit) j tmm, cn(±, swittmfetztu&im 



(4) 

5 

;wj>:7©&i:^U^>\ Xti^X©y-F©g(<fcD 
[0 0 0 5] *fi©Mg£:fc^T#x.&ttft{;f&e>;S:^S 

wzzttLx. ^(Dmicmv^v czmmtz (7F 

?7^H>n) ^^<:i:i:> Eay&ildoimW 

znrcv czzftmnzmte o^-j-jy?) 

frt> V C <Dm&Z^frlcM.&-£-£%frZtfilbZ>lCfg L 10 

it. mm (vc*mm^)yt<D^wm) z^mc 
a. mtfmm%y—\£7,£hm (qos) urn cms^ 

[0 0 0 6] /Iz-x-f y^RtfOTIJP#£©@«fi- 

e»> «ag©8^c{iR£-ftc, «iISill©*OT£S*{t:f 
SctT^„ £<©g?£J:>K ;l/-x^>ys.t?S 

T*fTfc>ftfetf&&&<<\, EP^, #*£0;b-x-Y 

•?lcfit>nftlftll£%:to%;*<\ £<DmMlt^t>®% Tift 

few k> mrcmmvmmmimiczrcfcmti&^t 

it, mm. Ri>ttmm%tf.m%imcm~3^TfifrtiTL 
m3ic 7mRxffr-7-4y>fwmt, Ltfuar 

III^Ti7fr&tttU£&?>&</\ Ep-£. VC-tr<yh7>y 
VC*Sti, EPti-b<y HT-yy-rSM^cBa^tlfc^ 

[0007] mw$mms)\<-Tj yyxmmn. g 

nam MzmLx<Dm&icmmz^7*-z<Dm%. 
[0008] g$.znrz&M®B(D&.mRtfj\<-7-j y 
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*¥c£rsHimc£?T>l-T4y7tZ£lt, * 
tc, ^©i&8©tfli©ft§&£8/-c:&i,>;:i:, xiikL*© 

ct. mar* m^m%tf.mffintfmt>micm&L 
[0009] ±mmm ±m±izizowmm 

T*l OOJSJfoy-Ffr&ft&SI) KiS^Tlt. y-F 

5 y - f^© u u-UHBoenBigawB-e, fas* 

©i9^*B{±, £T(D;i-T-<y7mm*M'PitLrcV 
■4 h (^T©y-K(c7^7-tr7.or^-9-'rh) ©5i£& 

^««ltf^fc*^>T^mW (p-*;W tc (EP*,, 
HI©ill«*s2$©fciJ>©/<XT*a63. 2fiE»VCtt, «l 

[ 0 0 1 0 ] fk>h v c Rrs$.& v c (si 6 txtcmtmrn 
©rataEftsns^aftvcc^T) {cftt-oi^sft 

y>y^(B. Awerbuch)6^©TiJtTft^ r»#*<0*5X 
A/—-fy VD^y^^yh—T-j yy(Throughput-Comp 
etitive On-Line Routlng)j (1 993^1 1 *H 
*/l/7*;l/^7ffl/^n7;l/F, 34th Annual Symp. on F 
oundations of Comp. Sci.) £#S$f & t 77— 
7*y a* h(^:ScJv^fc7;^3"UXA, supr 

[ooi i] coAAPffiti, m<D&vy?icwrzm 

[0 0 12] A A PStiL^L^A^^O^cO^^S 
5o^nc, AAPjs6«S*VC%»KS-e'Sfcii)fc:/< 

xasic § £©#£©/ ^x^ffl i/^ t r-fe § 

^L^V\ (EP^^ AAPf£(i> *B»JW©*%ffV\ 



(5) 

7 

T, ^©.fcMcAAP&^fflv^fr^LT^ft^o A 
APffi<D*Sffija^5, AAPa©JgS(nXh§g 

COO 1 3] SBiatti, AAP^nXh}cS-cJ<7? 
S©H&€*OT*!WK3-FSjj*LT*S. SHI*© 
SHHn- F©*fr fcWTfcSWrr S. n **fc*tt s / 

osre.nfcsau (e) *<Doy>?T-mmm%; 

60J#I<DR«, HI'S, (sj, tj, TV TV r 

j) T«$n«s««5Mrr«RE reran- f© i f? 

f&CfcfSo AAP^Ltl^nXFtf, n, tRXS 
COO 1 4] 

can 

( 1) ROUTE iij, tj. Tj .7* ,rj i) : 

(2) VT.ff6E:c e (t.y)«-«(e)(jl MTv/> -l); * 30 

(3) if 3 C *y ryS-ctf) G( V,E) ro/Ci /> ) 

(5) then P±i;gynna ^»agtt. lUTfrtevhT* 

(6) V< cP.rjSTST^. 

(7) X,(t.y+ l)«-X,(T.y)+-^ 

(8) else ffi«£«S£S 



COO 1 5] AAPfcBcfc^Ttiu )]/-Tjy>fW5\\t 
»©'J>* (Xfix-yvO ±©lWKK:3*f SSftOP- 

5o gp-£> /l/— ?v ^ywWtt, j#i©vc©*-/u 
FISIHOIHfcllBLT^Sfrfc Lti&i^ V COgjRfctt 

(e) fcMilUTfte>ft3o Pi««i#aoB**Hfc 
"TOfcfflf 6*iSJiK*atci:fc-r5. j8i©l°lift 50 
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•yS>e©n-Ftt, JMT©«fc3fc£**n«. 

can 

(t) X.(tJ) 2 -TT 

[0 0 1 6] RS ( 1 ) tt, 'J y*7 e fc«»Sftfcfl!l© 
Stt J; S^PI t ij y ^ e Ogill, Ep-tSD- 

F£*f 0 D-F*tWLfc«, *fcti»ia©*2ff 
©ASfcaHftnXFfc&Hrrs. A A PS(C43^Ttt, 
B$IBt, c. (r, j) tmx-y^eOnxbtt, 
j *i©@**«tt-r*i:*t4, 

CR2] 

(2) C«(TJ) = tl(ff)(»l*' ttJ) -l) 

K«fc0S«*nSo «1CT% A.tt, j#S©VC^g 
SSL<fc •? fcK»«H©l$n r tcfett^ U e ©u- F 

(fflv^ns o ytm-wvm t*&k>. u (e) a, u 

*fi©/-F&n£. r,©**©5nitt*^*Sffi 
*©S#»SS (7^-b^F) StiS (3~5tf) o m 

i a© 6~ 7 mc^r, igR* nfcisjac&Kfcsn 

#£©ffT*&fttf* ^©g*(±l§S (l>^x*F) ?n 

COO 1 7] 77-7*yfP>li, fi*\ 2nTr/(r 
... +1) •P«S«t5K3Wirt-SCt*a^bT^S 

I^Tti, ft©ffl(i> 1 0 0,0 0 0<Dt-^-T*$5o 
^ - ^ m ©±# ^ffl^IE L < WRt 5 c i: fc j: o 
t> mmit^nrcty^^yji-^^y^x^-i^ ep 

SufeoT^T©^*©1f^^#SX*-A{Cj;c»T 
SSST'^^S^©^© (log ft ©*-:?-©) ^St©|g 
HrtT% ^VC©^©;I/-7"Yyy%«iET-t^ct 

COO 1 8] AAPffitt*BSttfcVCE*£#-r*+ 

Q 0 s ssiw^ssfc-r C t & V C i: b T 

L S 5 o £ £ fc, A A Pf£f£x SftRtf © 'J > 

T5©{cil^IE«Sfi^SbTL* 9 0 
COO 1 9] 



(6) 
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[0 0 2 0] 

[SSIi^^t *fc&©¥®] «fc <3 , U 

co^ffiti, ^MRtffcrft/- Fim©/<x±©{Biini 
tf»T5fe/-Fi«o«wc*»t*Br«tto** (»a> 

CELT?, C©nXM± s M*tafc»ttLfc£T0 
<EBB8©S©-»J-:7-k v h C«f **v 7Sfc§M&"r * 
MtfH&.tf/W-*©HgCT*&3o /*Xtt, (1) L 20 
*irHU:!>fc'Jv£i^3XK fttf (2) B#%iR§i»* 

[0 0 2 1] 

(i = 1. 2, ....)«, Ml 06^igSLTlt^ 30 

Mi 0 6«, y-Kios-j (j = i, 
2, . . . , ) sfesvKRtfiajSKStt-rsyy^i 

10-k (k= 1, 2 ) frP>&5. /-F© 

*Hi, lXtttWROU>^KJ:oT»tt«hS. 
[0 0 2 2] 0 1 (DM 1 0 CtDMA^^fbbfc/l/* 

(3) Vt.c 6 E : if (Mt,;) + 2 1 



mrAT'feS. S#7n-fey9-l 1 Hi, y-Fl 

0 8 - j icmm-tZo v c fctt-r *£T©g#*tg#y 

n-tr-y-9-i l 1 T*SQJI£n5©T\ g^a-trylM 1 

1 tiMtttt©^fc»J»**rrs. W*tf, g*7o-fe 
■yimMfc:^t§#y y*©SS&tf&/-K©/W7 

[0 0 2 3] H2tt, #3SH©M*aoTVC*S»S 
*5^fe©^f-y^*^U £©£&{& S#7n-fey 
■9-1 1 lfcAoTja^Wfcffl^SCfc^-pfrSo X^-v 
7*2 1 Ofcte^T* VC©g* (j#S©S:£) tt, « 
ffl*S*»65MI*n*. c©g#tt3Mr. ^i/-Fs 
j , &Tft/- Ft,, S$W«M r , , V C ©BMftftlS 

(t s j) , RifvcnmTvm (t',) *^-r«/<7 
^-**»sa* 0 momstit. (sj. tj, rj, 

TV T f j) fcLT«je**l«. Xfy72 2 0ii, g 

* v c tfmw * / <^»*tti6 t t 

t/^o Xf7/*2 2 Ote&VTSsLTfcSJ;?^ /<X 
SU&ll&M C*X*©&><X©3Xr-#U#^fSJ:»> 
feTTf, AX8f©&AXfci:fett§ y yt&xf/— F©* 

[0 0 2 4] 03^, Xx-y7°2 2 O^StpMtc^ 

f ,) fcfeltSMl 0 6©&y>*e©D-FA#»a 
( 1 ) ©supra© fc©£ffl^T3S*Wfc:9W>£ft'EV 
5o ^f-yy*3 2 0Ttt, ^PIr£M5i©§'jy^ 
e±'\©j #a©»**«Bl«**3Xh«4RESnfe 
3XMSc' . (t. j) fc*oT8W>5*iTV*. 
[»3] 



then c;(X,y) «- - 
else c;(x,» «- c e (T,y) 



C£T\ c« (r, j) (4, (2) ©supra©£>©£ 
[0 0 2 5] »S (2) T*{±, jSa©S*^ ; e© , J> 40 

© U > ^ ^e, ^ ^ / Wfc f-©H**»KS-& 5 / ST. t L 
rS^L*l\ t>Ly**e©8*tf«*T^fcW-*i 
tf, 3XhHR«%JKnicfla (2) «ffl^Tft»«*i 
C©3ZHJ|»tt*fiWPti» AAPftKi3ttS«fc 

^s©it««)aacffl^6nT^«y>»3Ep6*5 
/^tii^^-c, M^©*s*«i*ftfcS«i-r««fc5K so 



^5<fc^tc, *§B6WtciB^Tc. (r, j) ^i*«6§© 
lLffi^c.n5^7^-*|jH AAPffi(c^3ttSt>©i: 
S^§/^^-^(cS^^^n^o Xr-y73 4 
OT-ti, J*(B-rs*Rili64©«SMK''«fc:l3W5 y > 

^(i, *©y>*#g#vc£iK^f5©(c+#S5fljffl 

tc) o /^S*^©B*VC©*-;I/r^^^|ffl©« 

6©iBftliK^Xt±, Xf77'2 2 OtfeSo 
[0 0 2 6] Cut', Xx-y 7°2 2 O©?M«i0 3 ©X 
f-vy©Wf****cfcKJ:-aTt.aia"P**ci:ic 
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e«f s. w*.t£ yy*©n-Ktf**jfc8W>6nfc 

[0 0 2 7] 02lCK3i:, Xx-y72 2 5T?tt, UK 
«K/<X»6<SO»-C*ntf, S*±Xx-y7 P 2 3 Ofc 

Tigs^nSo ttfcyfc &&/<xaM>^©f¥-t?&ttn 10 

MXt¥fr5Xx>y72 4 0fcT*R£ft5o 

[0 0 2 8] 4 0©j§#?S*f±s «/Jv1-,>y/ 

/U («/h<D/-Fft*ii*/<X) £?2>&olz.m&o 

[0 0 2 9] 7fy/2 5 0m S*VC(i^/^7v 
*SB"r«. Xf7/2 6 0tlt g^c^n-fe-yy-1 1 
1 f±, gjfcV C fc<fc3»jra©fUfll*E»S^5fc«K 
*«0B*M«f-rSo 20 

[0 0 3 0] MiSSa^ htcM^fcTV-fv 
^CDTfodVXl*, supralcH-r?,*^ &Ofr©£f?£tC 
*!>AAPffi£aSf3. Sit, (2) 

&Lfc£T©VCB¥©-y-7-tr>y HcWTS*'y^»©BB 

-try hfcft*S¥J5*v7&X*iWJ y?%.T*&Z>o 
m*.&. WSHDWtlsT. logfitflogL©*- -*f-T?* 30 

AT, \ 2*^L4T?fc*. ftoT, /*©ffi(iil 

©««, seoT, g*vcjWKB-r«is««B/<x©* 

[0 0 3 1] LfrL£#P>, *58Wti, iMaSTto'C 

^+5^&^M©lJy**>5&£/U£-&tyci:tf&3„ 40 
«fcoT*fSWt4AAPttfcti5toT. iBfcSK/ttSfr 
BSS^iRSf SOK:+»4S«*^"r* U >*©/<* 

©&%aRt3 0 cft6©/<xH:ftoT, @2©xx>y 

ftoT, #finm±, «R/<X»©&/<X 

5 i 3 tc-rsm i «*fca*i-*«B/<x»« 
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(S#*iRS1-«©fc-Hi}>as«^*s) o 
[0 0 3 2] «&fc, *^ttH*VC©8l^^ BP 

< ©#frfcas»aHBre**jft wwtftu u© <t 5 

a«KWSIHI1IHg*;i/-x*f y^fttf*WWWUW*-r* 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To conduct routing 
and approval control to increase utilization of a 
network resource in an exchange virtual 
j circuit(VC) network having no intelligence of 
consecutive time. 

SOLUTION: In the method for approving and 
routing a request of an exchange VC channel in 
this network 106, at first a path group 
consisting of paths for a VC on request is 
searched by using two steps as follows. Possible 
paths for the VC at a cost below a threshold cost 
are decided by using a cost function based on a 
parameter relating to the hop number of a 
subset in preceding VC connection. Then which 
potential routing paths consisting of links 110 and nodes 108 having a sufficient 
resource to meet the request are checked. Paths satisfying both the steps above are 
outputted as a path group and a path meeting the requirement is selected from the path 
group by using a 2nd criterion. 




CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of operating the network (106) which consists of a node group 
(108) connected by the link group (110) this network The step which receives the 
demand to which it characterizes according to reticulated voice, and the path of the 
virtual-circuit group is carried out through this network, it passes along the a 
aforementioned network (106), and the path of the virtual circuit is carried out on the 
pass between a dispatch node and a destination node (210), b) The step which 
determines loading over each link of the subset of said said link group within the net by 
said demand (310), c) It consists of a step (320) which opts for the cost to which the path 
of said demand is carried out on the potential pass between said dispatch node and said 
destination node. This potential pass it consists of a link of said subset of said link group, 
and said cost is reticulated in the first half of one ■■ purposely - 2 [ and ] the network 
actuation approach characterized by being a function with the parameter relevant to 
the number of hop to the subset of a virtual-circuit group the first half when a path is 
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carried out through said network. 

[Claim 2] Each link of each node of said node group, and said link group The step which 
chooses the potential pass which has a corresponding resource and has cost fewer than 
a threshold as potential pass of d potential path pass group (330), e) The network 
actuation approach according to claim 1 characterized by having further the step (340) 
which chooses the potential path pass which consists of a node which has corresponding 
resources enough as path pass of a path pass group in order to carry out the path of said 
demand, and a link. 

[Claim 3] f) The network actuation approach according to claim 2 characterized by 
having further the step (240) which chooses pass from said path pass group in 
accordance with criteria. 

[Claim 4] Said criteria are the network actuation approach according to claim 3 
characterized by being the minimum hop routing criteria. 

[Claim 5] Said network is the network actuation approach according to claim 3 
characterized by being the centralized network ( drawing 1 ). 

[Claim 6] Said demand is the network actuation approach according to claim 3 
characterized by being received in a demand processor (ill). 

[Claim 7] g) the step (250) which carries out the path of said demand on said selected 
pass, and h - the network actuation approach according to claim 3 characterized by 
having further the step (260) which updates said reticulated voice based on said 
selection pass by which the path was carried out. 

[Claim 8] It is the network actuation approach according to claim 3 which said demand 
is received in said dispatch node, and said reticulated voice is partial reticulated voice in 
said dispatch node, and is characterized by said network being a decentralization 
network. 

[Claim 9] 0 it be the network actuation approach according to claim 8 characterize by be 
the step (515) which decide whether to be fully in order for an available resource to 
carry out the path of said demand in the node and link of said selection pass, and opt for 
this decision based on the partial status information in the node on said selection pass. 
[Claim 10] j) The network actuation approach according to claim 9 characterized by 
having further the step (540) which updates the partial status information in said 
dispatch node based on the partial information in the node on said selection pass. 
[Claim 11] k) The network actuation approach according to claim 9 characterized by 
having further the step (545) which updates the partial status information in the node 
on said selection pass based on the partial information in other nodes on said selection 
pass. 
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[Claim 12] 1) the step (550) which will carry out the path of said demand to said 
selection pass if enough resources are available, and m - the network actuation 
approach according to claim 9 characterized by having further the step (515) which 
determines another path pass group if enough resources are not available. 
[Claim 13] n) the step (550) which will carry out the path of said demand to said 
selection pass if enough resources are available, and o - the network actuation 
approach according to claim 9 characterized by having further the step (527) which 
determines path pass which is different from said path pass group if enough resources 
are not available. 

[Claim 14] It is the network actuation approach according to claim 1 characterized by 
for said demand of a virtual circuit being a demand to an exchange virtual circuit, and 
said demand specifying said demanded holding time of a virtual circuit. 
[Claim 15] Said cost function is the network actuation approach according to claim 14 
characterized by being the function of said holding time of said demand virtual circuit. 
[Claim 16] It is the approach of carrying out the path of the demand of a virtual circuit 
through a network (406) on the pass chosen from a path pass group. This selection pass 
Consist of a node (408) and a link (410), and it opts for the step (515) this approach 
decides an available resource to be in the node and link of the a aforementioned 
selection pass, and this decision based on the partial status information in the node on 
said selection pass, b) - the step (550) which will carry out the path of said demand on 
said selection pass if there are available enough resources to which the path of said 
demand is carried out, and c, if there are not available enough resources to which the 
path of said demand is carried out The demand path approach characterized by having 
the step (515) which determines another path pass group. 

[Claim 17] Said selection pass is the demand path approach according to claim 16 
characterized by having further the step (540) which consists of a dispatch node and 
updates the partial status information in said dispatch node on the d aforementioned 
selection pass. 

[Claim 18] Said network is the demand path approach according to claim 17 
characterized by being a decentralization network ( drawing 4 ). 

[Claim 19] It is the approach of carrying out the path of the demand of a virtual circuit 
through a network (406) on the pass chosen from a path pass group. This selection pass 
The step with which consist of a node (408) and a link (410), and this approach decides 
an available resource to be in the node and link of the a aforementioned selection pass 
(515), If this decision has available enough resources to which it is decided based on the 
partial status information in the node on said selection pass, and the path of the b 
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aforementioned demand is carried out the step (550) which carries out the path of said 
demand on said selection pass, and e - the demand path approach characterized by 
having the step (527) which chooses path pass which is different from said path pass 
group if there are not available enough resources to which the path of said demand is 
carried out. 

[Claim 20] Said selection pass is the demand path approach according to claim 19 
characterized by consisting of a dispatch node and consisting of a step (540) which 
updates the partial status information in said dispatch node on the d aforementioned 
selection pass further. 

[Claim 21] Said network is the demand path approach according to claim 20 
characterized by being a decentralization network ( drawing 4 ). 

[Claim 22] In the network (106) which consists of a node group (108) connected by the 
link group (110), they are routing and the approach of carrying out acknowledgement 
control. This network It characterizes according to reticulated voice and the path of the 
virtual- circuit group is carried out through this network. Each link of each node of said 
node group, and said link group The step which receives the demand to which it has a 
corresponding resource, this approach passes along the a aforementioned network (106), 
and the path of the virtual circuit on the pass between a dispatch node and a 
destination node is carried out (210), b) The step which determines loading over each 
link of the subset of said said link group within the net by said demand (310), c) the step 
(320) which opts for the cost to which the path of said demand is, carried out for the 
potential pass top between said dispatch node and said destination node, and this 
potential pass It consists of a link of said subset of said link group. Said cost l) - 
reticulated in the first half - purposely 2 with the parameter relevant to the 
number of hop to the subset of the virtual-circuit group by which a path is carried out 
through said network It is a nonlinear function with the number of the links of 3 each 
potential pass. And as potential pass of d potential path pass group The step which 
chooses the potential pass which has cost fewer than a threshold (330), e) The step 
which chooses the potential path pass which consists of a node which has enough 
corresponding resources, and a link as path pass of a path pass group in order to carry 
out the path of said demand (340), f) - the step (240) which chooses pass from said path 
pass group in accordance with criteria, and g - routing characterized by having the step 
(250) which carries out the path of said demand on said selected pass, and the approach 
[claim 23] of carrying out acknowledgement control Said criteria are an approach 
according to claim 22 characterized by being the minimum hop routing criteria. 
[Claim 24] h) The approach according to claim 22 characterized by having further the 
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step (260) which updates said reticulated voice based on said selection pass by which 
the path was carried out. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to acknowledgement control of a virtual 

circuit, and the approach of roux DINGU. 

[0002] 

[Description of the Prior Art] A network is one of the means which exchanges namely, 
transmits information (data, sound, a text, image, etc.) among the endpoints (a host 
machine, a facsimile machine, terminal, etc.) connected. A network consists of a node 
connected by each other, and each endpoint and a link. Each link is bidirection (that is, 
information is carried in the forward direction and hard flow), and is usually 
characterized with a parameter like bandwidth or capacity to each direction. If a node 
has a buffer, it is effective, and it is used for a buffer to memorize the information 
received until a link obtained sufficient capacity when there was no capacity treating 
the information which the link received in the node. 

[0003] The network has become increasingly so that it may be used for high-speed 
transmission with the high reliability of the digital format information between 
far-reaching endpoints. This brought about a big change to network service, and 
architecture / infrastructure design. It is expected that new customer service like video 
on demand or video teleconferencing will be especially offered in a broadband service 
synthesis digital network (BISDN). The fundamental technique in BISDN is good to be 
called an Asynchronous Transfer Mode (ATM) and to refer to the paper written by S I 
Min Czar (S. E.Minzer), and "BISDN and Asynchronous Transfer Mode (Broadband 
ISDN and Asynchronous Transfer Mode)" (IEEEComm.Mag. 1989 nine monthly 
publications, 17-24 pages). 

[0004] When exchanged between two endpoints (an initiation endpoint and destination 
endpoint) in information, an initiation endpoint requires that bidirectional pass 
(connection who consists of a node and a link) should be established between two 
endpoints in a network. In an ATM network, it says that the established pass is called 
"a virtual circuit (VC Virtual circuit)", the endpoint where this starts exchange only 
specifies a destination endpoint, and a network carries information from an initiation 
endpoint to a destination endpoint as it has connected with the direct line. The "number 
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of hop" in the pass of VC is equal to the number of the links of pass, or only 1 is smaller 
than the number of the nodes of pass. 

[0005] VC new on the network as an important thing which must be considered in 
management of a network - recognizing (admission being carried out) •-**-- it may say 
within the net [ the ] whether what we do with the path (routing) of the recognized VC 
with saying In case it faces deciding whether it reaches [ whether it recognizes and or 
not ] and what we do with the path of the demand of VC from these endpoints and you 
consider acknowledgement and the routing scheme of a network, it must consider how 
resources (bandwidth of the link which constitutes VC etc.) are secured. This resource 
needs to be secured in order to satisfy the quality -of- service (QOS) guarantee 
(requirement related to the rate of the maximum information loss at the time of being 
information reception, the maximum delay, etc.) which a network offers. For this reason, 
acknowledgement control is needed in order to guarantee that a resource is not secured 
in a link or a node over an available resource. 

[0006] Generally the object of routing and the acknowledgement control approach is 
maximizing utilization of a network resource for constraint of a resource at anti-****, 
satisfying what kind of QOS guarantee and requirement. By many factors, routing and 
acknowledgement control decision become complicated. That is, the 1st judgment must 
be made "on line." That is, it must be carried out, without future routing need having 
the information of how to act on a network resource. Although this problem is coped 
with by the so-called "dynamic re-path (dynamic rerouting)" technique, these 
techniques will usually have an adverse effect on the quality of the service with which 
the user of a network is provided. It is that 2nd the current condition (current 
assignment of network topology and a network resource) of a network is not available. 
For example, it is a time of the information on the resource assigned recently not being 
reflected in reticulated voice yet. In such a case, routing and an acknowledgement 
judgment will be made based on static, i.e., are inaccurate, status information. The 3rd 
acknowledgement and a routing judgment must often be made in the real time. That is, 
it must carry out between the time intervals decided by VC setup protocol. This VC 
setup protocol specifies the time amount distributed to the attempt which establishes 
namely, sets up VC, and specifies how many attempts which set up VC are allowed. 
[0007] Acknowledgement control and the routing approach are recognized and carry out 
a path on selection pass so that the cost function of a certain kind which influences the 
amount of the network resource which the pass which had Demand VC chosen usually 
needs may be minimized. Although many kinds of cost functions can be used, a cost 
function is usually a function of the parameter related to the delay which lets the 
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present reticulated voice and a network pass. 

[0008] Routing was carried out by which information on imperfection or completeness, 
or the approach which is going to solve the acknowledgement and the routing problem 
of a virtual circuit which were demanded was usually turned to the approach based on 
that factor [ like ] whose VC is any of a permanent circuit or the switched line. 
Especially a factor such is usually useful, although the parameter of a cost function is 
specified. The case where information about the network resource assigned to only not 
having information of the condition of the network as carrying out routing using 
imperfect information or that it is the information which was in status information 
though it had the information, for example, VC in which available status information 
carried out the path to recently most, is not taken in etc. is meant. On the contrary, 
status information has perfect information and routing using perfect information means 
that status information is the newest. 

[0009] In a large-scale network (for example, network which consists of about 100 node 
in the geography area like national soil), it is not expectable to have available accuracy, 
i.e., sound-condition information, by all the nodes by which the propagation delay of the 
relay information from a node to a node is the cause, and was connected to the dispatch 
endpoint. therefore - or it performs such a network based on the perfect information on 
the site (site accessible to all nodes) which centralized all routing decision - otherwise, 
static, i.e., are imperfect, status information - being based - being local (local) - a 
routing judgment must be made (by namely, distributed approach). Permanent VC is 
the pass for the information transfer between the endpoints designed so that it might 
continue being managed and established over the long period of time of the order of 
what year. Exchange VC is designed so that it may work over between or what day 
when. 

[00 10] In order to evaluate the cost of the routing information on all pass within the net 
as one of the acknowledgement schemes shown to permanent VC and Exchange VC 
(setting to the exchange VC established between the known duration time), there are 
some which use the exponential function of a link load (load). It is good to refer to the 
periodical written by BI AWABUTCHI (B.Awerbuch), and "online routing 
(Throughput- Competitive On Line Routing) of a competitive throughput" (November, 
1993, U.S. cull FORUNIA state Palo Alto, 34th Annual Symp.on Foundations of 
Comp.Sci.). The algorithm and supra based on AWABUTCHI's and others exponential 
cost call it the "AAP method" here. 

[00 11] This AAP method is based on the threshold cost for which it opts as a function of 
the acknowledgement threshold and characteristic cost criteria over each link of a 
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network. The AAP method determines a pass group in which this is [ the cost of routing 
to the link in any of the specific pass of a pass group ] less than threshold cost to 
Demand VC. A demand whose cost of routing which passes along a network is higher 
than threshold cost is refused. 

[0012] There are some faults carrying out the AAP method measles. It does not specify 
which specific pass in a pass group the AAP method should use for it in order to make 
the 1st carry out the path of the demand VC. (That is, the AAP method performs only 
acknowledgement control and carrying out the path of this **** [ f and ] does not carry 
out.) AWABUTCHI and others does not show further how in the exchange VC without 
information of the duration time established, the AAP method is used. [ choosing the 
specific pass to Demand VC ] From a view with the AAP method, the characteristic cost 
function of the AAP method is explained especially below. 

[0013] The pseudocode which mounts a part of approach based on AAP characteristic 
cost is shown in the 1st table. Each line of the pseudocode of the 1st table is explained 
below. The number of nodes [ in / for n / a network ] shall be shown. Capacity u (e) 
assigned to each link e in the network expresses available bandwidth by the link. In 
case the j-th demand from a dispatch endpoint to VC to a destination endpoint, i.e., the 
demand expressed with (sj, tj, Tsj, Tfj, rj), is received (the 1st line of a pseudocode), the 
AAP method The path of the capacity rj from the dispatch node sj (it connects with the 
dispatch endpoint directly) to the destination node tj (it connects with the destination 
endpoint directly) which starts from time amount Tsj and is ended by time amount Tfj, 
i.e., pass, is tried with the method of assignment. It is assumed for conciseness that it is 
that to which routing is performed by time amount Tsj. The object of the AAP method is 
to maximize the throughput (amount of the information carried through a network in a 
certain time interval) of a network. Tj=Tfj-Tsj shall express the holding time of a circuit, 
i.e., duration time, T shall express Tj in which max is possible, and r shall express the 
maximum demand bandwidth (rate) rj. The threshold cost of the AAP method 
presupposes that it is the product of n, r, and T. 
[0014] 
[A table l] 
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[0015] In the AAP method, routing decision is based on the information about current 
loading (demand) and the future current demand to the resource on the link (or edge) of 
a network. That is, routing decision takes into consideration the need over the demand 
of VC which may be carrying out the path between the hold times of j-th VC. Loading is 
measured in relation to edge capacity u (e). Suppose that the path used for Pi filling the 
i-th demand is expressed. Loading of the edge e in the time amount tau which looked at 
the j*th circuit from the routing method which carries out a path is defined as follows. 
[Equation l] 

CD k e {zj) = 5; -SL- 



[0016] A formula (l) shows the congestion factor of the link e in the time amount tau by 
other demands by which the path was carried out to Link e, i.e., loading. After 
calculating loading, characteristic cost is calculated like the 2nd line of the 1st table 
next. The cost of the edge [ in / on the AAP method and / time amount tau and ce (tau, 
j) ] e is [Equation 2] when carrying out the path of the j-th circuit. 

(2) cAtJ) = He)(iL X ' t1J> - l) 

It is alike and defines more, lambdae is loading (rate of the link capacity used) of the 
link e in the time amount tau while trying to carry out the path of the j-th VC here, u (e) 
is the capacity of Link e and mu is a parameter. Parameter mu is related to the value T 
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with the maximum possibility of the values r and Tj with node several n of a network, 
and the maximum possibility of rj. The demand will be received if a pass group whose 
cost to which the path of the demand VC on what kind of pass in a pass group is carried 
out is smaller than a threshold exists (3*5 lines), (acceptance) In 6"7 lines of the 1st 
table, the resource needed for the demand by which the path was carried out is reflected 
in the updated reticulated voice. The demand will be refused if a pass group is an empty 
group (rejection). 

[0017] AWABUTCHI and others has presented that mu chooses so that it may be 
2nTr/(rmin+l) (it is here and rmin is the smallest bandwidth in the bandwidth which 
what kind of VC requires). In the network of standard magnitude, the value of mu is the 
order of 100,000. By choosing the big value of Parameter mu correctly, routing of the 
total of Demand VC can be guaranteed now within the limits of a number of a demand 
of multipliers which can carry out a path by the optimized off-line routing scheme, i.e., 
the scheme which acquires the information on all demands beforehand, (order of logmu). 
[0018] Although the AAP method guarantees enough resources to recognized VC 
demand, about recognizing VC, this approach is too negative, therefore has the fault 
which cannot use a network resource thoroughly. However, it will mean that only 
reducing the value of mu cannot satisfy the QOS requirement with which the AAP 
method will receive a demand over an available network resource, and was guaranteed 
to the network user to be. Furthermore, the AAP method needs the information of the 
link load of both the present and the future. It will be based on the information which 
this information was not available or was overdue, or excessive storage will be taken to 
memorize. 
[0019] 

[Problem(s) to be Solved by the Invention] Therefore, satisfying a QOS requirement, 
routing of VC which increases utilization of a network resource, and the approach of 
acknowledgement control are improved, and to be able to use in an exchange VC 
network which does not have the information of duration time, i.e., holding time, is 
wished. 
[0020] 

[Means for Solving the Problem] It has recognized opting for the cost which carries out 
the path of the demand virtual circuit on the link of pass by this invention through the 
network which consists of a link group based on the parameter related to the number of 
hop in the subset of all the virtual-circuit groups before established in the network. The 
approach of this invention decides the cost to which the path of the demand virtual 
circuit on the pass which passes along a network carries out by receiving a demand, in 
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order to carry out the path of the virtual circuit on dispatch and the pass between 
destination nodes, deciding loading of each link of the subset of the link group in a 
network, and opting for the cost to which the path of the demand is carried out on the 
pass (potentiality) which may be able to be set on the network between dispatch and a 
destination node. Here, this cost is the function of the reticulated voice related to the 
number of hop to the subset of the group of all the virtual circuits that carried out the 
path to the front [ network ], and a parameter. Pass is chosen between the pass which 
has the both sides of link ** which have cost smaller than (l) threshold and sufficient 
capacity which can hold (2) demands, any of the system which centralized or distributed 
the approach of this invention also setting - it can use — permanent or exchange of 
known or strange holding time — which virtual circuit can be used also for carrying out 
a path. 
[0021] 

[Embodiment of the Invention] Drawing 1 is drawing showing the structure of a 
network 106 where this invention can be used. Endpoint 1024 (i= 1, 2, ...) exchanges 
information via a network 106. A network 106 consists of link 110*k (k= 1, 2, ...) which 
attains to each other and connects node 108-j (j= 1, 2, ...) to an endpoint. The pair of a 
node is connected by 1 or two or more links. 

[0022] Since a path is carried out, it passes using the routing demand processor 111 
which this network centralized and perfect information is used for the network 106 of 
drawing 1 , it is the centralized routing system. The demand processor 111 is connected 
to node 108*j. Since all demands to VC are processed by the demand processor 111, the 
demand processor 111 has the perfect information of reticulated voice. For example, a. 
demand processor opts for utilization of the capacity of an available buffer tooth space 
with the capacity of each link in a network, and the buffer of each node. Therefore, what 
kind of pass (further network resource needed by what kind of pass) which passes along 
a network can be decided to be accuracy. 

[0023] Drawing 2 can show the step of the approach of carrying out the path of the VC 
through the network of this invention, and this approach can be effectively used by the 
demand processor 111. In step 210, the demand (j-th demand) of VC is received from a 
dispatch endpoint. This demand usually consists of a parameter which specifies the 
start time (Tsj) of the dispatch node sj, the destination node tj, and the demand 
bandwidth rj and VC, and the end time (Tfj) of VC. This demand is specified as (sj, tj, rj, 
Tsj, Tfj). Step 220 shows the approach of this invention of deciding the pass group in 
which Demand VC carries out a path. As step 220 is shown, a pass group is decided in 
accordance with the 1st criteria (have resources enough below a threshold for each of a 
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link [ in / in the cost of each pass of a pass group / each pass of a pass group ] and a node 
to hold a demand). 

[0024] Drawing 3 shows step 220 further to the detail. At step 310, the loading lambda 
of each link e of the network 106 in time amount tau (Tsj<=tau<=Tfj) is effectively 
decided using the thing of supra of a formula (l). It is determined at step 320 by cost 
function c'e (tau, j) by which the cost to which the path of the j-th demand of a up to 
[ each link e of the network in time amount tau ] is carried out was corrected. 
[Equation 3] 

(3) Vve E : if (X.(tj) + r,/ic(«)) Z 1 then cJ(tJ) <- « 

else c e {.xj) <- c e {%J) 

Here, ce (tau, j) is effectively decided using the thing of supra of a formula (2). 
[0025] With a formula (2), when the path of the j-th demand is carried out through the 
link, it confirms in order to decide whether the capacity of Link e will exceed. If that 
capacity has exceeded, cost will be set to a very high value and will not choose the pass 
which consists of this link as pass to which the path of that demand is carried out. If the 
capacity of Link e has not exceeded, a cost function is effectively calculated using a 
formula (2). This cost function is many small or the nonlinear functions which were 
designed based on the pass which consists of a link used to some extent and a link 
where the fraction is used comparatively too much so that the acknowledgement to a 
network might be exchanged effectively as in the AAP method in this invention. 
However, the parameter mu used for deciding ce (tau, j) in this invention is chosen 
based on a different parameter from the thing in the AAP method so that it may state 
below. At step 340, the link in path pass with each corresponding possible student is 
confirmed in order to guarantee having sufficient available capacity for the link holding 
Demand VC (in order to check the link "is not saturated"). Step 220 has these potential 
path pass that has the link which has sufficient capacity to the duration time of the 
holding time amount of the demand VC from a pass group. 

[0026] Here, it cares about that the procedure of step 220 can be attained also by 
changing the step sequencing of drawing 3 . For example, if loading of a link is decided 
first, although a demand is treated, the link whose capacity is not enough will be 
removed from an object. Next, based on the link which remained, dispatch and the 
potential pass between destination nodes are decided, and it opts for the cost which 
carries out the path of the potential pass. These potential pass [ low cost enough ] 
follows, and forms a path pass group. 

[0027] If it returns to drawing 2 , a path pass group will be investigated at step 225. If 
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the path pass group decided at step 220 is an empty group, a demand will be refused at 
step 230. Instead, if a path pass group is not an empty group, the pass in which Demand 
VC carries out a path will be chosen from a path pass group at step 240 in accordance 
with a selection criterion. 

[0028] The selection criterion of step 240 is chosen so that it may consider as the 
minimum hop pass (pass which passes along the minimum number of nodes). Moreover, 
other criteria which choose the pass of low cost can be used. 

[0029] At step 250, Demand VC carries out the path of the selection pass. At step 260, 
the demand processor 111 updates reticulated voice in order to make utilization of the 
network resource by Demand VC reflect. 

[0030] Although this invention relates to the algorithm of AWABUTCHI based on 
characteristic cost, and supra, the AAP method is improved by some approaches. This 
invention uses [ 1st ] a different parameter which determines the value of mu for using 
in a formula (2). Parameter mu is the function of the number of hop to the subset of all 
VC groups that carried out the path especially through the network before. Generally, 
mu is chosen as a function of L. Here, L is the number of average hop or the number of 
average links to a subset of all VC groups that carried out the path through the network 
before. For example, logmu [ as / whose logmu is the order of logL ] may be the function 
of L as an example of selection, mu is usually 2 thru/or 4 generally. Therefore, the value 
of mu has a value usually reduced according to the AAP method. The value of reduced 
mu follows and produces the big group of the potential path pass in which Demand VC 
carries out a path. Thus, there is no negative flume arm about this invention producing 
a potential path pass group. 

[0031] However, this invention may include the pass which consists of a link of a 
capacity inadequate for treating a demand in a potential path pass group according to it 
not being negative. Therefore, unlike the AAP method, this invention chooses from a 
potential path pass group only the pass of the link which has sufficient capacity to hold 
a demand. These pass follows and consists of a path pass group of step 220 of drawing 2 . 
Furthermore, unlike the AAP method, this invention uses the selection criterion which 
chooses the pass to which the path of the demand is carried out. Therefore, this 
invention finds the path pass group which suits the 1st criteria which can be made to 
carry out the path of the demand VC at cost fewer than a cost threshold with each pass 
of a path pass group. Next, one pass is chosen from the group based on a selection 
criterion like the minimum hop pass. Here, this invention makes a lawful routing 
judgment also to what kind of value of mu (there is sufficient capacity to hold a demand). 
Unlike the AAP method, this invention performs both the task of acknowledgement 
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control, and routing in this way. 

[0032] It cares about using this invention finally, when not knowing the duration time of 
Demand VC, i.e., holding time. For example, this invention can assume that the 
duration time of a virtual circuit is known beforehand in both the centralized network 
and the dispersed network. Although this is an assumption rational in the case of many 
like a film, also when [ like a telephone call ] not rational, it is mostly. However, 
statistical explanation of path time amount can be used to the case of many which do 
not know path time amount beforehand. The telephone line is a good example, and it 
can use the statistical path hour entry about the call of the telephone conveyed by the 
demanded virtual circuit in order to make routing and an acknowledgement control 
judgment, similarly setting the parameter Tfj of a demand of VC to a large number - or 
permanent VC can be used for carrying out a path by removing the time amount sum 
total of the code of the 1st table. 

[0033] The approach of this invention is used also in the system by which not 
centralization routing decision but a partial (decentralization) routing judgment is 
made. There are some considerations using a decentralization system. Since a 
centralization routing scheme has the point (demand processor) which breaks down in 
the 1st, it tends to be afflicted by the problem of dependability rather than the 
decentralization system. It is difficult for a centralization routing scheme usually 
operating or communicating with other centralization routing systems to it, since each 
system does not usually have the information about the condition of the system of 
another side in the 2nd. Therefore, the further protocol which arbitrates and 
communicates between the centralized networks is needed. Finally, the propagation 
delay for communicating with such a device, since each node of a centralization routing 
system must communicate with devices (demand processor of drawing 1 etc.) first 
increases the setup time which establishes VC exceeding the setup time of the range 
usually demanded in a distributed system. 

[0034] The structure of the dispersed network 416 is shown in drawing 4 . This consists 
of node 418 m and link 420-n which can enforce the approach of this invention. Since 
each node 418 m exchanges status information for an adjacent node periodically, a 
network 416 is a distributed routing system. This status information reflects the 
amount of the network resource used on the link from an available ******** node to all 
adjacent nodes. Therefore, it can opt for the cost of what kind of pass which passes along 
a network by the node. However, unless status information spreads quickly compared 
with the rate at which VC establishes and collapses, information becomes imperfection 
(overdue information etc.). Therefore, each node will have the explanation from which 
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reticulated voice differed, i.e., a partial view. This explanation is called a partial 
network condition. 

[0035] The flow chart of the approach of this invention in the distributed routing system 
using imperfect status information is shown in drawing 5 . By drawing 4 , the system of 
5, and the approach, each node maintains the partial view of reticulated voice. The view 
is built using the condition of the link which were collected between VC setups so that it 
might explain below and which was connected to each node, and the information about 
other links. Arrival of a virtual- circuit demand calls the approach of this invention. 
Based on partial information, it makes whether the approach of this invention refuses a 
demand, or pass is chosen. When pass is chosen here, the attempt to which the path of 
the circuit is carried out using the selection pass is performed. As for the approach of 
this invention, the link on this selection pass and the status information of a node are 
collected as it is tried so that this demand may carry out a path. These collected status 
information is exact about the resource used by each node and link on this pass. 
Therefore, these collected status information can be used in order to update partial 
reticulated voice in a dispatch node. This status information can be taken in in the 
signaling message used by VC setup, and, thereby, an overhead can be reduced. 
[0036] At step 505 of drawing 5 , the counter used for restricting the number of the 
attempts to which the path of the demand is carried out is initialized in the 0th grade. 
Step 510 receives the demand of VC by the dispatch node from the dispatch endpoint of 
the network of drawing 4 . This demand is expressed with (sj, tj, Tsj, Tfj, rj) like a front, 
and each demand parameter is defined in front. At step 515, the path pass group to 
which the path of the demand VC is carried out is decided. If actuation of this step 515 
removes opting for the cost of each pass based on the partial reticulated voice of a 
dispatch node, it is similar with step 220 of drawing 2 . This demand will be refused if a 
path pass group is an empty group (steps 520 and 525). If the path pass group is not 
empty, one of the pass of a group will be chosen at step 530 in accordance with the 2nd 
criteria. These 2nd criteria can be considered as the minimum hop pass (criteria which 
choose the pass of the minimum number of hop) like the approach stated by drawing 2 . 
However, other criteria (the minimum cost pass etc.) can be used. 

[0037] At step 535, the attempt which carries out the path of the demand to selection 
pass is performed. That is, suitable VC setup protocol is called. In case this VC setup 
protocol is called, the exact information on the link on selection pass and the condition 
of a node is acquired. In short, the bandwidth capacity and the buffer tooth space where 
the link and node on selection pass operate are got to know to accuracy. Next, the partial 
reticulated voice in a dispatch node (step 540) and other nodes on selection pass (step 
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545) is updated optionally. 

[0038] At step 550, it checks whether the routing has been successful. Unlike the system 
which drawing 2 centralized, routing of the approach of drawing 5 is not necessarily 
surely successful. This is because selection pass is chosen based on partial reticulated 
voice. As a result, the resource expected to be available based on the partial condition 
may be made available that routing is not successful in practice. Flow will be ended 
supposing routing is successful. Supposing routing is not successful, a counter will be 
incremented in step 555 (it increases one). If this counter exceeds that (based on the 
number of trial with which the attempt of VC path is allowed) limiting value, a demand 
will be refused eventually. Supposing a counter does not exceed the limiting value, it 
will return to step 515 (by connection child 1 course of drawing 5 ), other path pass 
groups will be looked for, and it will progress to step 527 instead following activation of 
the step after a flow chart (by connection child 1* course of drawing 5 ). At step 527, 
newly different pass is chosen from the path pass group decided before, and the attempt 
to which the path of the pass chosen newly is carried out at steps 535-560 is carried out. 
[0039] A check packet can be used for VC setup protocol, in order not to be concerned 
with whether the path of the VC was carried out actually but to tell a dispatch node, 
and in order to collect the present status information of each link on the pass of VC. In 
this case, it uses for this current status information updating the partial view of a 
network in a dispatch node. Since there was not available sufficient capacity, it tries to 
carry out a path again as if it was a new demand about the circuit, supposing a check 
packet directed that the path of the circuit was not carried out. 

[0040] This invention does not require carrying out with specific hardware or software, 
and it cannot necessarily require that this invention carries out periodic status 
information exchange between nodes, and it can be used for it in the system 
environment of a larger field. 
[0041] 

[Effect of the Invention] As stated above, routing and the approach of carrying out 
acknowledgement control are acknowledgement and the approach of carrying out 
routing about the demand of an exchange virtual circuit in a network, carry out routing 
of the demand VC using the process of the following two steps to the network actuation 
approach of this invention, and the demand path approach list, and look for a path pass 
group first in them. That is, it is the step investigated in order to decide which potential 
path pass serves as a step which determines the potential path pass on VC which can 
carry out a path at the cost below a certain threshold using a cost function based on the 
parameter relevant to the number of hop of the subset of pre* VC connection from the 
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link and node which have enough resources to hold a demand. The pass with which are 
satisfied of both step of these is outputted as a path pass group, and the pass to which 
the path of the demand is carried out using the 2nd criteria is chosen from a path pass 
group. In the dispersed routing system, in order to decide a cost function and a path 
pass group, partial reticulated voice is used. The partial status information of the node 
on the pass chosen from this path pass group is updated, and when it does not have 
enough resources for the pass chosen before to hold a demand, it allows being chosen in 
order that other pass of a path pass group may carry out the path of the demand VC. 
Suitable VC is chosen by this and routing and the acknowledgement control approach of 
increasing utilization of the network resource used in an exchange VC network which 
does not know duration time can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the centralized routing network which can use this 
invention. 

[Drawing 2] It is the flow chart of the approach of this invention used in the network of 
drawing 1 . 

[Drawing 3] Demand VC is the flow chart of the approach of this invention of deciding 
the pass group which carries out a path. 

[Drawing 41 It is drawing showing the decentralized routing network which can use this 
invention. 

[Drawing 5l It is the flow chart of the approach of this invention used in the network of 
drawing 4 . 

[Description of Notations] 
102 Endpoint 
106 Network 
108 Node 

110 Link 

111 Demand Processor 

210 Receive Demand to which Path of the VC is Carried Out through Network. 
220 Decide the path pass group to Demand VC. Here, the cost of each pass of (l) pass 
group is smaller than a threshold, and each link/node in each pass of (2) pass groups 
have enough resources which hold a demand. 
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225 Is it Empty Group? 
230 Refuse VC demand. 

240 Choose pass from a path pass group in accordance with a selection criterion. 
250 Carry out the path of the demand of VC to up to the selected pass. 
260 Update reticulated voice. 

310 Decide Loading Lambda of Each Link of Subset of Link in Time Amount Tau. 
320 Opt for the cost to which Demand VC carries out the path of the link top to each link 
of the subset of the link in time amount tau. cost is reticulated here - it is a function 
with the parameter relevant to the number of hop of VC which reached purposely and 
carried out the path before 

330 Identify Pass with Cost Lower than Threshold Which Carries Out Path of the 
Demand between Holding Time of VC in Dispatch and Potential Pass of Network 
between Destination Nodes as Potential Path Pass. 

340 Choose Potential Path Pass Which Has Available Resources Enough in the 

Potential Path Pass to Hold Demand as a Path Pass Group. 

402 Endpoint 

408 Node 

410 Link 

505 Counter = 0 

510 Receive Demand to which Path of the VC is Carried Out through Network. 

515 Decide the path pass group to Demand VC based on partial information. Here, the 

cost of each pass of (l) pass group is smaller than a threshold, and each link/node in 

each pass of (2) pass groups have enough resources which hold a demand. 

520 Is it Empty Group? 

525 Refuse Demand. 

527 Choose New Path Pass of Pass Group. 

530 Choose Path Pass of Pass Group in accordance with Selection Criterion. 

535 Try so that Path of the VC May be Carried Out to Selected Pass (VC Setup Protocol 

is Called). 

540 Acquire Exact Information on Link/Node of Pass, and Update Partial Information 
in Dispatch Node Optionally. 

545 Update Partial Information in Node on Selection Pass Optionally. 

550 Was Routing Successful? 

555 Increment Counter. 

560 Did Counter Exceed Limiting Value? 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s } lows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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